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Page 15

The 31d2 of the tengancy of the foroe lina to theae
circlea wos deterwined by the cherroter of the #tress in the
nesbors, that,is, whether they were in tonaicm or cozprearicon.
¥hen in tenalen, the linao were drzwn tsngent to the frioticn
¢iroles on the 3ide oprposite the direotion of eotion ~nd when

in gompression, ¢n the seme alde »3 the direction cf metion,
Frem this i1 o'n rerdily be seen thot the effeot of the friote
ion circles wss merely to'nh'nge the directiocn of thevforce
linos encugh to compenasge in the graphierl 2clution for

the "mount loat in ths friotion in the jJourncl.

EFFECTIVE PREISURE 1IN QCWNICTING RCD PRESGURE LIWE,

The pressure effcotively delivered to the cchnecting
rod pressure lipe from the totul force develdped epgrirat the
piaton he=d, i3 buaed on two conaidermtionae

(#) the angularity of the rodj

(b) the friotion in the cylinder,

The grsphiosl aclution of this gen teat be shown by
tho aketch on the Drewing Koo 1.

Suppoae P=the totrl pressure on the eylinder hecd
then P=rres of pilatcn herd timea the eir preasure. Since
the platen motion i3 confined by the oylinder, P ~0ta rlourg
the center 1ine ¢f the cylinder., Hewevsr, the ccnrecting
rod foroe line nota st rn ongie =ith the center line c¢f the
oylinder. Thus the force P i3 reaclved intc two compene
sntas one, in the direotion of CX, rlérg the force lire; end

the other, B.¥, prerpordiculerr to it%.



P“ % lb.

-~

Bhnen Pobs 1odr OIF te & owelingte 0nle, OB 14 the feree
rduhg the csnter line O the piaten tr-ovel, O § i3 the
cuputient f G B tlepg the conrnectirg ol lire, whize ¥ %
id L prerreriioul-r acprensnt to Q@ ¥, The peassure C K
pdih vhe Selined dine would Ba tha e TUngtive prossurs,
$4 it vwere ot fur the fricticn of the pistorn ip the cylind:or,.
Thiy 0083 6t rn nrale whese t rp2ed 13 U, the co-nfficdient
¢F ITictiine A3 in tho @eae of the juurn ls, U #-3 & sowued
he Y JaldD,

Then M= ten @

AT

T @ = e df

0

\

¥
o P T It Y
ArQ %9 Cede = B ool®

Bl snglas s dold ¢if {rop B oon the center lint or the
oy alnder, with thes rrnple Yetvwerrn tha lire ~nl the p vr=rliouiy
» Re This iristion 1lins cut the resultont grersure lire ~¢ 2,
shich pives GA -4 Lhs eiectlive rrevyure celiversd, T
slde ¢f the cyiinleor op whlicoh the frictice rrgle 13 =ligetive
Lerends on the crpulrrity ol the coerredting rody, whetier it

i3 "huve ¢ baoius the center line ¢f tha oylini~r,

TCTAL PRTIOEI TELIVERTD 70 7T TID RPLCOK,

hd

o
k]

riined from Lhe yresaure plrerly

[

Thisd jrenae vi o

gndauld tal in the lover topnde, =il davenitd updnh thu Oule
tidar Lunade
A. Lhe prulority o the torple with rexpact to the

senter line <bf vhe plurosrg

k¢ ‘ G- * + O] . . Y
Re the 2% er in ths vluwnrr,

..
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Beu:use 67 the lorg Leericn surd eo, the frioticn
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ARALYTICAL S8OLUTION

The analytical solutior was dbased upon the graphical
dolution in three ways,namely,-

(a) The pressure in the pisten rod;

(b) The ditection of pressure in the links;

(¢) Perpendicular distances from interseation points.

The pressure in the piston rod was determined by sudb-
traoting,graphically,the loas in pressure due to the friction
of the piston walls and al3o the redusticn due to the sngula
rity of the piston roi.

The cirecticn of pressure in the link3a waa not co-
incident with the center lins,theoretically,owin:z to the
friction of the journals, Hence the pressure linea uaed were
the sane in direction a3 uaed in the graphical solution.

The Kain Lever acts a3 a tie blcok for the four links
ani hence we dic not direct our attention to the forces in
it,but to the forces in the 1links,

There were then four forces hoting,three of which were
unknown, Th2 general method ¢f soluticn was to take the inte
reection of sny two ¢f the unknown foroces a3 » center,and
determine tine third by takinz moment3 about the a3sumed cen-
ter,

In Drawing Nc. 2 ,line Ry rerresenta the direction of
the force in the uppesr togrle: R2 ,the directicn of the forge
in the lower tog;les Rs the directicn of the force in the
guide link.Alsc,

(P) is the preasure in the riatcn rod.

(M) i3 the interaeotiun between the urrer and ldwer

tog:les.



Prur g,

(%) i3 tue intersectiun hetw:er * a3 lcrer to-gle and
the guide 1link

(C) i3 the intersecticn hetween theguile limk and the
piston rod.

(T) i3 ths intersecti-n betweer the guide link and the
upper toz:le.

(W) i3 the intersection betweenth= lower tcgile arl the
risten rod.

(s) i3 the rerpaniiculad distance from (M)to force (Rg)

(b) » = " " . (¥)  w (r)
(c) » = . " *  (n) w w (R )
(a) » " " » » (W) » = (v)
(e) » = " " » (o) " » (Ry)
(£) » o » " () meow (Ry )
(@ * = . T o (R0
(h) » » " . " (T) » (D)
(1) » = " . " (W) e (Rs§
it) " . " . (W) e w (3,0

In ali poadtions except Wo.6,ricment3 were firat taken
about roint (M).

Rgxa = Po or R,.=6Pb
2 a

Next , moments were taken about (N).

84 X0 =Pxd cr R

= Pxd
N o}

F:nally,noments were taken about (O).

Rgxe=r'xf cr R::Pxf
e

In position No.B, the acticrn c¢f the links w~3 ochanging

from a tgzzling to » levering acticn ernd the force line of the
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